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Abstract 



An OTA circuit is disposed between a differential pair composed of NMOS transistors and an NMOS follower 
transistor that composes an output buffer circuit. The OTA circuit generates a compensation current that is equal to 
a current that flows in a capacitance formed between the gate and the drain of each of the differential pair 
transistors and that flows in the reverse direction thereof. The compensation current cancels the current that flows 
in the capacitance formed between the gate and the drain of each of the differential pair transistors. Thus, a 
differential amplifier that has a high accuracy and, high gain, and a wide frequency band and that operates at a low 
power voltage can be accomplished. Using a differential amplifier having a high gain and a wide frequency band, a 
comparator that operates at high speed and an A/D converter using such a comparator can be accomplished 
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PROBLEM TO BE SOLVED: To provide a comparator and an A/D converter, with which high- 
speed operation is enabled by using a differential amplifier. 

SOLUTION: An OTA circuit composed of NMOS transistors 1 6 and 1 7, a capacitor 1 8 and 
current sources 19-22 is provided between a differential couple composed of NMOS 
transistors 1 and 2 and NMOS follower transistors 9 and 10 comprising an output buffer circuit 
a compensating current sCcVO, which is equal to a current flowing to capacity CGD between 
the gate and drain of the transistor in the differential couple, in the opposite direction, is 
generated by the OTA circuit and the current to flow to capacity CGD between the gates and 
drains of the transistors 1 and 2 of the differential couple is canceled, so that the differential 
amplifier of high gain and wide band to be operated with a low power supply voltage can be 
provided. By using this differential amplifier, the comparator capable of high-speed operation 
and the A/D converter are provided. 
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A. Relevance of the Above-identified Document 

This document has relevance to claim 1 of the 
present application. 

[CLAIMS] 

1. A differential amplifier, comprising: 

a differential couple made of a first and second 
transistors whose respective sources or emitters are 
mutually connected to each other; 

buffering means for taking out an output of the 
differential couple made of the first and second 
transistors; and 

compensating current forming means for forming 
compensating currents corresponding to currents flowing 
in parasitic capacitors of the first and second transistors, 
the compensating currents flowing to an opposite 
direction with respect to the current flowing in the 
parasitic capacitors of the first and second transistors, 

the compensating current forming means is 
constituted of voltage input-current output means which 
comprises: 

third and fourth transistors whose respective 
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sources or emitters are mutually connected to each other 
through a capacitor corresponding to the parasitic 
capacitors of the first and second transistors; 

first and second current sources connected to the 
sources or emitters of the third and fourth transistors, 
respectively; and 

third and fourth current sources connected to drains 
or collectors of the third and fourth transistors, 
respectively, 

wherein: 

the first and second transistors output voltages 
which are supplied to gates or bases of the third and 
fourth transistors, respectively, and the third and fourth 
transistors output currents as compensating currents 
from the drains or collectors, which are supplied to drains 
or collectors of the first and second transistors, 
respectively. 

3. A comparator, comprising: 
an amplifier; 

means for setting an auto-zero mode for canceling 
offset of the amplifier and setting an amp-mode for 
amplifying and outputting an input signal; 

means for supplying an input voltage upon the 
auto-zero mode, and accumulating the input voltage in a 
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capacitor which is connected to an input stage of the 

amplifier; and 

means for inputting a reference voltage upon the 
amp-mode, and obtaining voltage difference between the 
input voltage accumulated in the capacitor connected to 
an input stage of the amplifier and the reference voltage, 
and outputting the voltage difference, 

the amplifier comprises: 

a differential couple made of a first and second 
transistors whose respective sources or emitters are 
mutually connected to each other; 

buffering means for taking out an output of the 
differential couple made of the first and second 
transistors; and 

compensating current forming means for forming 
compensating currents corresponding to currents flowing 
in parasitic capacitors of the first and second transistors, 
the compensating currents flowing to an opposite 
direction with respect to the current flowing in the 
parasitic capacitors of the first and second transistors, 

the compensating current forming means is 
constituted of voltage input-current output means which 
comprises: 

third and fourth transistors whose respective 
sources or emitters are mutually connected to each other 
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through a capacitor corresponding to the parasitic 
capacitors of the first and second transistors; 

first and second current sources connected to the 
sources or emitters of the third and fourth transistors, 
respectively; and 

third and fourth current sources connected to drains 
or collectors of the third and fourth transistors, 
respectively, 

wherein: 

the first and second transistors output voltages 
which are supplied to gates or bases of the third and 
fourth transistors, respectively, and the third and fourth 
transistors output currents as compensating currents 
from the drains or collectors, which are supplied to drains 
or collectors of the first and second transistors, 
respectively. 

[EMBODIMENTS] 
[0041] 

Figure 1 shows an example of a differential amplifier 
according to the present invention. In Figure 1, a 
differential couple is constituted of a NMOS transistor 1 
and a NMOS transistor 2. The respective source of the 
NOMS transistors 1 and 2 are connected to each other, 
and the junction between the respective sources is 
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connected to a ground line 4 via a current source 3. The 
respective gates of the first and second NMOS transistors 
1 and 2 are connected to input terminals 5 and 6, 
respectively. 
[0042] 

PMOS transistors 7 and 8 constitute a load circuit 
relative to the differential couple constituted of the NMOS 
transistors 1 and 2. The gate and drain of the PMOS 
transistor 7 are connected to each other, and the junction 
between the gate and the drain is connected to the drain 
of the NMOS transistor 1, and also connected to the gate 
of the NMOS transistor 9. The gate and drain of the 
PMOS transistor 8 are connected to each other, and the 
junction between the gate and the drain is connected to 
the drain of the NMOS transistor 2, and also connected to 
the gate of the NMOS transistor 10. The respective 
source of the PMOS transistors 7 and 8 are connected to a 
power source line 11. 
[0043] 

The NMOS transistors 9 and 10 are source follower 
transistors which operate as buffers for taking out an 
output of the differential couple constituted of the NMOS 
transistors 1 and 2. The source of the NMOS transistor 9 
is connected to the ground line 4 via a current source 12, 
and also connected to an output terminal 14. The source 
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of the NMOS transistor 10 is connected to the ground line 
4 via a current source 13, and also connected to an 
output terminal 15. The respective drains of the NMOS 
transistors 9 and 10 are connected to the power source 
line 11. 
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2i»e>©!HllX*tt, F7>^^t2 0 1X152 0 2 

^^2 0 8Xt52 0 9t7>t-C, tfcWP 2 2 3 Xt5 2 

2 4^e>aa^$n5. 

[0 0 2 2] £<Offl^*Ett. h7^ 

?2 1 2X152 1 3a»feft5aSy^7*o«7ia»*^ 
LT, V?>Vxf2 1 2X152 1 3©x? y^lSJKH 
^tT, F7^?2 1 2XTJ2 1 3©xS7 
*Wfcl»£*ifc = i'7 f >'*2 1 6fc, aWmffiKJfcC 

30 

[0023] w£"C, 015 {C^-fJ; 5 fc, aVf*^ 
2 1 6 t LT, MSi*fS:fll^1-5 h7^** 2 0 IX 
152 0 2bmm<0h7yi>7.^ 2 3 lXt52 3 2 i££ 
«Lfct>©t:JivS5fc-t-5i, 3^7*^*2 1 6 ©#* 
C c tts h7>^^2 0 1XC52 0 2©'<-.* • al/ 

[0 0 2 4] £©fc*, 3y7 f >f"2 1 6-?|±, h7> 
2 0 lXt52 0 2C«Eit5«jltCi?U^ttm86 
#»J*£*l8. h7y^^2 1 2X152 1 3C=H 
40 ^trh7>"^^ 2 0 2X152 0 l©=l^^^fc8iKt- 
5ri:<cJ:»5, h7Vv?**2 0lXU ! 2 0 2©'<-* 

l 6 KttJiSttMXicJ: 0 :ni; 

[0 0 2 5] 

W5W*»»LJ:5ti-5WI] 014{c^LfcJ:5 
fc, l»#445f?yi?x^ 2 0 1X152 0 2©t±J7J 
SES:3i5y^7*n7 2 0 8Xt52 0 9 

so t. 2 1 2X152 1 3 iSr^LT, =yf^t2 1 6K 
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h7^?2 1 2Rtf2 1 Z<0^x.y9®i<0^ 
1 6fc*9, ^»#©h7Vi>**2 0 1£. 
V2 0 2 ©-«--* • = U7*R£*CBcfcifch<3*8Efc 

Wx9 2 0 1X152 0 2©^-x • 3W7*H)g*C 

[0 0 2 6] tZZi\ ZOm^tt, x^y^tB 
7 h?^** 2 08X1520 9 ts i?y^7tB7 
h7>"^^2 1 2&tf2 1 3*rfl-LTttiAflH*«EEfc 

KSrCMOS-c?«^tfci:-r5i:. tHMKtiMKtS 
fc*Ki* 2V GS (Vcstt^-V • y-*K®£) #fc*»t 
1"<A^7 hiS£C5. M0Sh7^^m f- 

h • y-^B«EV(js*iva«fc9, 4Mt*tt*»A 

t5t»OS»fc'(fC, IS2V©U'<*5'7h#4C5 

[0 0 2 7] ZtlfcMLX. as. ttiimJEoemjE{t: 

v©mwaHfctoh.-cv^5. r©,fc 3 £4£SE«/S;©[2l8 
■C, v^/vyy nc 2 V^ttfoftT t* 5 i , «■*©« 

^<<CctLSj. 
[0 0 2 8] CMOS-elHWS*^ MOS 1- 

7^^©y-^7tB7 l±SKftft©£«£ ±9fU 

##Httcttfcfe*v\ r©fc*, ±36©J:5fc. 2S 
©7> n !7 ). 9^**2 0 8X1*2 0 9 2 1 2X 
2 1 3**LTffl*fc*«E*l*tti*ai:, ttffltS 

[0 0 2 9] Lfc#oT, iOJWJOBtttt* Sim 

[0030] zvmnmnm. nwmwm* 

[0 0 3 1] rcaWOlfcttOBtttt, MBttf&J**r 
IB4A/D a WW r t h 5. 

[00 3 2] 

[&S£r#fc-r5ft:*©^8] r©£Ett\ Sv^y- 
«ttx?'^ **#aKR 5 ttfcST l RV% 2 © f 7 v 

ts miXtf3S2©h7^i;;*7^#££Sl£iiE*v5m 
*fc#j£U 3^ XVm 2 ©V 7 *©$£$!:£ 

5 7 * raic^ 1 Xtf & 2 <0h 7 9 <D$±® 
*cttSi-«*-ir^V? #****ifcJB3fttf*U© h 
7>v>**2:, B3 5.t/^4rof7>-^^^©^<oy 



(6) 

i:, 1 3SU t i40h7V^^+©KW^tt 

4©h7>'^^©y-hxtt'«-^fcSFiatr^2© 

f?yy^^OHl*mffi***ft«U $£4Xtf&3© 

\-7's-f*9<i) Y i"-f' ✓'xiia ^7*»>b©m7Jmm£- 
tt«S^ttT^2Xt;gl©h7>^^©KW^ 

5. 

io [0 0 3 3] r©3SEIi, ««St, %t&®<D*7±y 

St, *- h1>n*-K©fc#fcA#mJEE£A7JU A 
AmE*i|M©AaftfcS«**i,fc*+*->*fc*» 

*A*U *M»OA*JRKi(S(l!4iifc*^r^*K* 
«SixTV^fcA*mffiiv y 77 v^^ttJEi:©M«E 

©*4**K«*t«««tR#*|Sil©1tftm«ft»drt- 
iv^©y-^x«x* 7^ISt»iXl5»2©h7>'^ 

-x^©»4»*tttai-5*+^^**wnt*nfcii3 

fi.t5B4©h7y> s ^^t, jr33tt5JS4©h9>^ 

^ ©*^ © y-^xttx $ 7 # tgiKsnfcm i av% 

30 2©*ii2it, SE3S.^4©h7V5?^^©**©K 

t a» * 5 SEAT:- mjttmyj^ snr » 9 , 

fS 3 XU 1 ^ 4 © h 7 V ^ 9 © h Xtt'*-^ lw» 1 
Xt5*2©h7X^^©ta^«ffSr^«»L^ ^4 
Wf3Ch7^?CKW ^XtiaV^^HO 
W7imilES:ffi«SSft tLX%2 RTIft l<Dh7>i?x9 
© K W a U 7 * «SEIw4x5 ijtUa^ 

[0 0 3 4] r©56Wtt, *i*BSt, m&<»*7*v 

«4S tXtUTJ 5*5 T K t {CK^1-5ft*©# 

*U y7rw^«E**ll»©A*«KWt*ivfc 
*-Y^^t»«t5*St, Tvy*-K©i#C, 
A^SffirATJL, ii«H©A/JSICgi^$nfcdf 

9, iNWtt. EV*©y-*XH:*Sy*#*ai*R£ 
so lXtJ«*2©h?>5?^^*»fe4SlBB»©a**r»9 
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7 9 <o*±&&£Wxz mm t mufttoftfcn 

h 7 >*sx 9 <o&* © y-*xtt^ tCg$£ftfc 
»l£T/*2©*«jiEi, m3&tffl4©h7^A* 
©** O K I'W >Xtt a U ^ ^ KftK S tifcH 3 X V» 

4 oft** t a» & a z heat; - m tt-mat £ 

*VC:fc!K $&3&tff|4©h7y^;**©'7 , -F-Xli<< 
Ufc3^u-^-cj>5 0 

[0 0 3 5] rtDS&Ett, *Hfcv</u«:ft*.5«»© 

©ay/<l—*i, =8-3^1^-^(0^5:7 s'f-t'S 
£Sc©7 7f2:, «S©7 7^©tb7ja»e>A7jmflElc*r 

;o£*5T^7>-KfclcK:£1-5fc*©^S£, *- 
Hfcx*-K©tttA*«BE«rA*U A73«E«rii 

i, TVT^-Krofctlc:, y^rwv^mffifcATJ 

TV>fcA7J«Ei, y-7T\'V*W£.b<n%mB.*% 

sv>© y-*x«^ * 7^aJ*as»snfcis 1 &vs& 

2 <D }• 7 ^**;o^ mi&U^Wh 
7 ^v?** a»&fcS|£»*r©at7j;S:fc 9 fcb-ffc*©/< 7 
77?ah * 1 ftV* 2 ©h 9^5?** 
*fr5Wtfc#*U Hi £.#£2© 1*7X^7,*©$ 
SMfciftftsmfc i^#fl©««*«*J&i61-5*t 

©y-^Xftx 5 7 9WZ.% 1 £tfS 2 © h 5 9 
©****fctt 5 * + /< #tf6R $ ftfcS 3 XV 
&4©h7y^**i\ JUSX-tflU©^^**© 
© y-^xht^ $ 5, 9 \zim $ 1 RV% 2 © 

B3XUtm4Oh7Vi?7,^(0^(DKW"1' 

>xtt *v>?9 \zmt £ nfc^ 3 4 ©SS£iI t a» 

£tf H 4cot-7^x?coy-). Xtt^-x tJl 1 Jfctf 
S2©h7^**©ffi#«£££*#j£U SURtf 

»3oh7y^^opK ^x»:3u^^i»c>©m^ 



(7) 

u-f i"Xri3 1^ ^agKic^-xS J: 5 lc Ufc A/D 3 > 

[0 0 3 6] rojlStt, S^w^fcfcfcs&ft© 
y 77 uv*«e«t»j*t5 y 77 v >-*«£©*** 

<D=H/'<\s—9 ks ! &=>^V'-^(0tb73S:77^1-5 

*|4, *NU»&, i|4f3£©*7-fe7h**^ 
10 ir^$tf5*-htfn*-Ki, A#ffi#&ii<§L-Cffl 

H?B*-Koi:#cy 7r wv*mff£A73U !)7 
7 u^tE^WoAAafcWtSftfc**/^* 
lcSQi-5¥St, T>7*^~ Kettle, ATJttEfc 

ft, I>©y-*Xtt=5y*#*a**3ftfc*lX 
tf»2©h?vs?**a»f>45!illi*|-fc» *l*l«IS2 

/<?7r«i, *SiXtf*2©l-?:'S?**©*£* 

fi{C5fiix5S^li*fJ6 U JS 1 XT/ff 2 (73 h 7 VS?* ^ 

sv ^o y-^xtt^ 5 7 9 Hicff l fi.vm 2 © f> 7 Vi? 

S.tffl4©h7V-;?7,*i, m3Rtr^4©h9>'^ 
? (O^^r © y-7,Xtt3L $ y 9 \zj&®. 5 ftfcSI l XT/IS 

2©Siitiiit, S3ftyS4of7y^^o**c9K 

t ft 5 «EEA7J -m«EtU73^a-C#fi£ $ JxTfc 9 , 
« 3 nam Anh7>Vx9<o¥~Yy.\t-<-Mz%l 

aiwn2oh9^^^©m*mffi*:**ft»u M4 

XVJK3©h?^^^©KW ^Xr±3W;7^^P,© 
ffl*S«tSrffittSflt t UTS 2 X VIS 1 O h 7 9 
<D K W"f VXI1= V9 5 i 9 LfcA/D 

[0 0 3 7] iW^iCiJxtf, NMOSF7y^? 
a>?>45M»*fi, ffl7J^77 7lUKSr«J*1-5NM0 
40 S7*n7 h7>-^^t©KlwOTAlHlKSrKrt, r. 
©OTAH!KlcJ:9, ^»*f© h7^^^©7'- h • 

Oh7Vv?^^©7 , -h • KW^^O^SlciifEHSm 

[0 0 3 8] *fc, r©*MtJ:*Ltf» r©J:5 4aS« 

>'<l'-9, SU t r©3>/-?w-^S r ^ 0 fcA/D3> 
so /<-^%jl3li-5rfc*Tj#5. 
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[0 0 3 9J 

[0040] 1. SftHflW 
2. A/D^y^-9 

O n Vis'l/ — rr\ tEA 

w . — - - — x \r 4 

5. jfcjgfcl. 

[0041] i. msst%<m 

t©T$>5. glfcfc^T, NMOSf7^^ia 

* 1 50^7^^**2 ©zv^y-xaigigisix, r 
e>3m&&mmm 3 lx&&7<( > 4 icgg^n 

5„ NMOS h yy*s**lSca- 2 ©-7*- h^A^C^ 

[004 2] PMOS h yyi>x* 7508tt, NMO 
S h7^? lXT/2^P>^5M»»lcm-5AW!Hl 
K£»j£L-0^?>„ PMOS h^Vi'X^ 7©^- K5 
tfKW^gigteH, r©g$L6#NMOS h^v? 
^:?l<0KWy|c^§ix5i:*ic, NMOS h?^ 
•^?9(Oy-hK:^iK$tv5.. PMOSh7V-^? 

OSh7yi?x 9 2 <Dh'Ujy[c&%l£jxZb&\c % N 
MOS \-7V*J>*9 1 0©y-Hcg^$ix5. PMO 
S h7^v?x*7508©y-XH:, m2S7-Y^lllC 

[0043] NMOS h7>i?x* 95.0=1 Ott, NM 
OS lRU2i>>t3%Zmmtt<Dtii7]t:m 
fcH1-fc*©/< y 7 7 1 ft S y— x 7 * n !7 h 7 9 
■CfcS. NMO S Y7>*s7*9 9 ©y— X#SSftil 1 2 
*7>tTSS«S7^y4ICgSRS^5fc*t % ffl^jg^l 
4{Cg$£*i,5. NMOS h7>"^x^ 1 0oy-Xi5 

ffi^C^l 5K3tt$*l3. NMOS h7Vv?X*95 
0=1 0<Dh'\"(>$Wfa7-(yil\z.&mtx5. 
[0 0 4 4] NMOS \-7"y'y7^9 1 650*1 7, 
7^1 8, mSEHl 9, 20, 2 1, 2 2tt, fy^ 
^x^lXOEW^-h • KW >($©££ QDMifcft 

[0 0 4 5] NM0Sh7y^^l6Oy-^Rt)tl 
7©y-*tt, ftXftl 9XO ; 2 0«r^7>L-Cg«fi7 
-fiMfcWKSiiSfcafc, NM0Sh7^^16 
coy-xiNMOS h?^? i 7<oy-xt©w 
fc, =^7 f >iM 8d5gjgt$tv5. NMOSF7V^ 

* 1 650=1 7©<7*-f;oSNMOS VJ^Vx* lRXf 
2<Dh'UJy\c&1fa£ft,Z. NMOSh7^?16 
50=1 70KW>*««2 150=2 2£**?>LT 
ttl^-fVl lfc»R$it5fc#fc, h7>"^*25 



(8) 

74 

[0 0 4 6] Hi fc*i-««B»Kj8VNT» A^SS* 5 
&tf6fcaakAamEEVi is^$n5„ rcliAi 
SJEVj (1, NMOS h7^^X^lSu:2d»P)^5M 
l)^Cj:»)iig$lx5„ NMO S h7 yi?7. 9 1 50 2 
frbt3:ZmmMe>mjjV 0 tt, y-^7tn7|«7^ 

[0 0 4 7] NMOS }-7>'^x^lXO : 2a»e 5 

£5^fl#©iii;>jV 0 NMOS b^y^91 65 

io tri 7, a^ti 8, «aasi9, 20, 21, 2 

2^b*5l2JKlc:i3|f 5 n> NMOS F7^? 150= 

[004 8] oit), E2IC^1"J:5lw, NMOS f7 
y^X* 1 6©y-x£NMOS V7>*JX91 7©y 
-xtwlSllcfi, av^vf-l 8 *«KSlt-CV*5. r 
C0=ry^yiM SW^SIrCc ifSt, NMOS h7 
^v>x* 1 6 501 7©^-ha»feWfflSilfc*EEA# 
ffl^3 1503 2KmfiEv cl 50 ! v c 2as«ii&£ft5i:, 
20 NMOS ^^-^^ 1 6X151 7©y-*mffii, * 
(vcl-Vcs) 5.1/ (v c2 -V cs ) fcfcD, =>7 
8KHt, «EA7Jffi^ 3 1X0=3 2fc**.fe*lfc 
«Ev c iX05vc2©g«EfcJ«:C7b*Jli a asjiUxS. 

i a =s C c • (v c i-v c 2) 
(stt777^iSgf) ft5. 

[0 0 4 9] NMOS \-7>*s*9\ 7<D7- 
*|cS&R$*vC^5*SIEffl[l 95.0:20, NMOS h7 
30 yi?7.f 1 65.01 7©KV"fl^tSBitSn-CV^«it 
JS2 1&V2 2ft«mSltIi *©T?» NMOSF?^ 
X^l 6X0=1 7©y-X©^©ay7 f >'lM 8lC*n 
Smjftia tts NMOS f7^x^l 6XO=l 7©K 
w^y©SJEia^ii8^3 3RO=3 4i^mm,mk LTA 

[0 0 5 0] r©±5IC, NMOS h7>^.x*l 65. 
Ol 7, a^tlS, SSSJIl 9, 20, 2 1, 2 
2;6>t,fc$®Btt, A^jSig^S 1X03 2IC#^.P>ix5 

«o 5. 'ifc, r©«t5*#^ft, OTA (Operational Tr 
ansconductance Amplitier) tl^ffixTV'»5 < , 
[0 0 5 1] HlfcSLfciSfc, h7^X^165 
Ol 7©^-^, V7yi?7.9 lRTf2<Dh*\"(>\C 
WmStlWZ. NMOS h7^^x^l 6XO= 

1 7©KW^tt, NMO S h 7 yi/7^9 250=1 © K 
M"yf£gi®$ftTV^. LfeiioT, NMOSb7>- 
1 6&01 7, ^yfy+i 8, «aEKl 9, 2 
0, 2 1, 2 2*>e>*5@K©A*t LT, NMOS h 
7 x 9 1 SO 2 a » t> it 5 MSi»©fcH^©^f!iljE V 

so 0 ^-^-xbixi,, -t L~C, NMO S h 7 y*s7*9 165 
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I* 1 7 , a V? >* 1 8 , WMM 19, 20, 21, 2 

©mSfc s C c V 0 #NMO S h 7 9 1 6 RXf 1 
7, a^yflS, 1368119, 2 0, 2 1, 2 2d> 
6*5B»0«aEHi*i*S. r<om«sQ V 0 tfN 
MOS h7^**lfttf2fc^5m*fclO;tfefL 
5. 

10 0 5 2] rrt?, 03|C^"f-i5t, ai^Vf-l 
8 SrNMO S h 7 * 1 XV 2 ©HM3S* h 9 

c t, NMOS h7V-^^ 1S.IT 2©-r"-l- • Kl^< 
VWO»*CcDt«rlMSU<1-«rfc#"e#5. 
[0053] ijtt/2©y- 

•>, h7^i> lRO ! 2(Oy-h • KM" v|S©£* 
CG0fciftK5«SfE!j5^Yy-fe^*Jx5. £*l,lwj:9, 

(6) &9, £* 

[0 0 5 4] r<Of!lTtt, NMOS h7>" 

«*1-5NMOS7*n[7 h7^;**9X.lM 0i© 
8fltC, NMO S h7 Vi^x ^16 RZf 1 7 , ay<fy? 
18, £858119, 2 0, 2 1, 2 2i>5><tSOTA@! 
SSSr^tf, w©OTABKlcJ:9, h?yi?xflR& 

s>**iRtf2©y-b • Kwvw«>»*qa>wtii 

5«»sdr-Yy-fe/u3nT, i£#«ft*Hfc^rv>5. 

g»*t£lft*t5NMOS h?J/S?**lX 

yrBSSfc^TICfcttiLTV^©-?, hi« 

£t5ri#fc<, SiHajESrfi<i-5rti5prt6t^ 
5. l"U^7Mt, y-X7*B!7<0h5^^9 

xt;io©ia©v G s^fc*itfc^5. stiauuc 

J:5fWWSTt#3IM6t), h?>S?**9Xtfl 0© 
l«OVGS»«ltfcft50T» ftK#ft<ft5. 

[0 0 5 5] 2. A/Da^-J 
6t±©i5l-> NMOS h7>5>** lXtf2;6»e>fr5 
B*^y7rB»MMrt-8NMOS7*n 
7 h7Vv^*9X.tf 1 0i©ffi|C, NMOSf-7^ 
**16&tM7, a^XflB, *ttftl9. 2 
0, 2 1, 2 2a»6>450TAEMI*W*» £©OTA 
BKtJ:*), l>7^?lM2oy-h' FWV 
W©»*CcDfc«Eiv5m«Efc* UMMtftXt:£* U 
-©MfltliflElcfc 9 h?^^^ lS.i/2©^— h • K 
V"f yffl©£ftlcffiii5aSE#*-r V-tr/u£-gr5 r t 
-C, fiWI«E-C»fM- 5, fcfijfc, £##©, CMO 
S«gg©giiJi*iSS:liai-5 r t #vt 5„ 

[0 0 5 6] roi5 4!libisii«, mtf, ^-Kr 



(9) 

hi. 

[00 5 7] @4tt, r©£3*JHt*iat:JBW-5fc 
*©A/D3yA-^©-«iJ-Ci>5. S4lC*iV>T, £ 
R T©m«^ 4 2 t ®2g®ffV R B ©«Jfffi 
*4 3 k©BK» tt£U 1 A~4 1 HOlHHfeR^Ktt 
fcft5. fifex4 1 A~4 lH©aia^fe, !)7r^ 
io «EVRl~VR7#»**il5. ffifU 1A~4 1H 
©«tt*tt**fc*?y7fcl&Cfcfc©-e*>»>, ^77 
W^&EVRl, VR2, VR3, -fcj:9, A/D 
£ *©** <k* =r v T^ftS S Hi. 
[0 0 5 8] £SU 1 A~4 1H©&K©1> 7r^ 
&EVR1~VR7I*, 3 *4 5A~4 5GIC 

£*0WS£ft5. 3XaW4 5A~4 5GOI*0 

£*v5. =^V-^4 5A~4 5GT, 577^x 
«EVRl~VR7i, A*«ffVint*Jt**Ji5. 
20 [00 5 9] ay^W- ^4 5A~4 SGWtbTJ^^-y 
^4 6A~4 6GC7c*^3tl5. 7?f46A~4 
6GT, 3>v^-^4 5A~4 SGWtbTJi 5 ^^^? 
il5. 7-^^ 4 6A~4 6G©ttl7J«:, 7=^4 8 K 

[00 60] ^3-/4 8^ 7 5-f46A~46G© 
Hl7J^il&3il5EX-ORy-h4 7A~4 7Ht, 
W*«fc*CTlMI4iXfce'y h7^fyB0, Bl, B 
2Sr*tTV>8. 

[0 0 6 1] EX-OR-7*-h4 7A©-^©A*S^F 
so \Zt± r L J W</t,aMfel&£tt5„ 7^f-BK4 6A©ffl 
TJtt, EX-OR-7 , -f4 7A5V4 7Bfc:{fe&$H 
5. 7yf@K4 6B©ffl/Jt4, EX-OR7'-h4 7 
B3UM 7 Clefts SftS. 7y^BK4 6C©ffl7J 
f±, EX-ORy-h4 7Cfi.t;4 7DlC*|&$ix5. 
7 7f t B»4 6D©ffl7Jll, EX-ORy-h4 7DX 
t54 7E(Cl*i|&$ti5. 9y^BK4 6E©fcb7Jf±, E 
X-OR**-h4 7EXt)«4 7F^ij&$tt5. ?yf 
BK4 6F©m^f±, EX-ORy-f4 7FRV4 7 
G(^tti(&3n5. 7 77^BK4 6G©ffl7Jtt, EX-O 
40 R-7W4 7GXV4 7HICtti^3ir5 0 EX-OR^ 
-h4 7H©m*©A*ffi^-ttt, THj W^/WioS^ 
3tl5„ 

[006 2] EX-OR-7*-h4 7A~4 7H©ffl7J 
tt, ffl^-^t^U-T, h7'fyB0~B2l^ 
«3ix5. 

[006 3] 1-ft*>t>, EX-ORy-h4 7A©ffl73 
HtflWl©tfy h7^yl-fc^$tlTV^V\ EX-O 
R^-h4 7B©ffl73tt, tT ^ h7<OB0\zmt$tl 
5. EX-ORy-h4 7C©tB^tt, ^h7-<VB 
so ltS«!Six5. EX-ORy-h4 7D©ffi7Jtt, f 
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v hfJyB l&tfBOlCgjgteii,*,, EX-OR<f- 
K4 7EOtil^tt. try!*?* ^B2fc«a*3H5. E 
X-ORr*-h4 7F©fctJ7Jl4, f ? h 7^ 2Xtf 
B0lC^$h,5. EX-OR^-M 7G©ffl7Jlt, 
try F7^^B 2£.tfB lfctftttSftS. EX-OR^ 
— r 4 7 KCID/iil^ u y rs n / B 2, Bl, Su'S 

10 0 6 4] CftfcJ:!), 73-^4 8(0|iiAH, A 

10 0 6 5] «*.tf % A^®EV in isy 7r^t£E 
VR 4 t !> 7/ U^tEVR 5 iOUgov-^WTfe* 
y 7rWV^'SJEVR4 iDi^!)77 H' 
*mEtA73tSV in i *tt«LTV*5 => W<U-* 4 
5 A, 4 5B, 4 SC. 4 5D©ffl7Jl4 l"Hj 

y7T^V^«BEVR5i<3iliV^!;7 7W>^® 
fftA*mEV ilI t%iMRL-CV^53y/<U'- *4 5 
E, 4 5F, 4 5G©ttW;a* fLj U<<A>kttZ m *V 
aW4 5A, 4 5B, 4 5C, 4 5 GWffl^li 5 
7 7f46A, 46B, 46C S 46GlCfft&$ 
ft, 7 5^Ie]|&4 6 A, 4 6B, 46C, 4 6 GO 
tti^i5EX-ORy-h4 7 A, 4 7B, 4 7C, 
4 7Hfcftfc3ilS. 

[00 6 6] Z<0&£\Ztt^ y 77W>*«ffiVR4J: 

5ayy<V-?4 5A, 4 5B, 4 5C, 4 5D©ffl7J 
tt THJ 1"<A<*9, y 77WVXtEVR5 J:*)fl! 
^ y 7 r W**EE£ A^7mEV in i fcttSfc a 
^W-?4 5E, 4 5F, 4 5 GcDffl73i s l"Lj V"< 
/Wfcfc5©t\ EX-OR^-M 7 EOtiMOfrii 
THJ l"<*fcfc9» &©EX-OR7*-b©iitfjfi 
CLJ WVWfcftS. EX-ORt*-M 7E©titfJ# 

rrij u<</wfc©-c x r=-^4 8©m^tt riooj 

[0 0 6 7] 3. 3>vU — *©— W 
±»OA/D3>/<-^l^*5lt5 = y/<W-?4 5A~ 
4 5GiLTtt\ f-a j'/'llOa V/^U— P&ft^bh 
5. 

[0 0 6 8] 0 51*, fay/^SOa^V-^Ol* 

BftSrRE-f5k<DTS>2>. 0 5 5 1;:, y7r 
WV*f£EV ref OA^ffi^- 5 It3^t5 3©- 
*fc©Wz:*-f yf-|H*5 4a*ttr7&ftS. A7JSEEV 
in<OA7JiS^ 5 2 t = y^.yf- 5 3 ©-JfSfc <ORt^^ 
7^08 5 5 #Rtt b Ji5. 3 y^yf- 5 3 ©teJgtfit 
*13§5 7©A**mcWte;h,$. **il§5 7©A^7« 
?tKCtt**f fc©Bt» XJym&S 6#Rtte> 
ft3. i©ii*ilS5 7©£ii;'J« : P5 8^77^5 9fc& 
M£ft5. 9yf-0K5 9©W*^ai*S*f-6 0*»5>ffl 
7j£ft5. 

[0 0 6 9] fr^IOn^^-^fll, H> 



(10) 

/<? 

B^-Kt> ry^-b'bimVT&ZtiZ. *- N-fef 
n^-Htt, H 5 AfciWJ: 5 fc % *W 7^085 6*s 
*v$ft5. C©fc*, ftftjgd*tot>9 t /-KNltt 

fc#o-C, r©^l', *4??-®&S S**ytZk^ 

-y- 5 3 (cr±. A7J«EEV in ;65g«$ft5. 

[00 70] ry?*e- KTtt, 0 5 B (^-f-j: 5 fc, 
:M 7^085 6#*7;*;h,5. £©i*, HNHI5 7 
•o |C»UTA7J^fc5t, r©A*7f±it««5 7"C*«* 
ftTffl^JftS. i5AC/fl,fcJ:5e> Kn* 
- KOHfc. 3 yf* y-jh 5 3 fcA7Jm££V in ^ig$ll. 
T^S©"?, Ty7 ,j e-K©Mfc^>f 7^085 4$:;*- 
=^7Vt5 3lC^^^TV^A^m£EV 
intA^Sg^S ia>P>©y7rl'V*m£E\ief i»I 

SEEiJii<eS5 7-cn«Six5. ::t, 77f-085 
A73m£Ev in i y 77 \syznmv Te{ twmw&y 

7*-0»5 9fc7>f-*ii3. 
so [0 0 7 1] 0614, Z<Di?t£3- a jr/^IOa^V 
-^©■lftttr»i-^-f 5^HT*>5. r©«tt, A*J 
«£EV in T?^— h-^n«i^Srfi ; 'i5t©-C*t)> 05t 
^'T3'^lElK54lirt:^n ? ^CKliS* 
^-<s'^iaK5 5 tell, ^n5/^CK2i5^ 
$H5. yf-B*5 6fctt, b-tfn^n-y^C 
K_AZiS^$ix, 7 5»f-ilK5 9Ctt7y^By 
;?CK_LATiSfti|i&$lx5. 
[0 0 7 2] A^S£EV in t , ^--h^Baf^Srff^$fc 
©, 06B5.V06CK:^1-J:5ic, xj??-®%SS 
m Sr*V/*7l-5^n5/;?CK2t, *- h^nWs^i: 
ft?tii?>\CX'(v1"®&5 6$:*y/*7i-Z>9vy? 

«££SrA^Jl-5fc*K:, \^6A\z^i-Xo\^ Wyt 
CKltt, ^n3-^CKlS.l5CK_AZi:ii£«t«: 
5. -tL-C, 06DicmtJ:5lc, 7>7*- K"Ci«ffi 

7frhmilX£.&n&-tZ>9J\y?-?s y vf-t 
n;x^CK_LAT^D-^/Hc^t) % -t©i:t©Ji 

5 7©m7J#7 5'7 % 5 9IC7 7^$JV5. 

[0073] rr-c, V77^y^nK^ e f kmlx 

5. 

[0074] ?n-^CK_A2 (06C) iW 
/Wi*5^F«lti , t3 . ts , M^Blbfli* 
fffctv, H6EK*i-J:5fc, H®g5 7©ffl^j©/- 

KN1©^/Vv 0 bi s f 0j V'<A'K*«. r©^, A 
XtifrS 2^fe©A7Jm£EV in i53>7 f yih5 3ICS9 

[0 0 7 5] ^n^^C^AZiSn-U^/wt'iS^ 
Bt2, t 4 , t 6 , -TT^y*-Kfc49, H6E 
so Iw^r^Plw, ««IS5 7©ffi*©y-KNl©W"</V 
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5 TV 5V^7-/f5 9W0t9&*i'U 7 5/^5 9 d» 
P>«, i6FCStffl^V cpo A5»»)ffl$n5„ 
[0 0 7 6] r<DJ:5'i3V/-?w- ; J'Sr**1-5.fc*© 
«S»5 7fcLT, BBlC*tfcS»*«»trfflv^r. 

[0 0 7 7] H7HU ■ l&PbtettMHMtAV* 

03T-S>5„ E7tc^-t-J;5l-> Iffi©y7 7^fff 
V ref <OA^ffl^ 7 1 t a i'Tyf 7 3 O-mt ©Hfc 
^Ws'^[HlK7 4isiS:(tt>^5„ jB»©A**EV in <D 
A*S?7 2t3yf^t7 3co-jgiOM^Wy^ 
@B7 5iSKrte>n5. =>fyf7 3<Z>fiySiJ s NMO 
S h 7^**1 <D7*-HC&jB££;h,5. NMOSh7 

7 6a;ts:ite>;h,-5, 

[0 0 7 8] iWBoy7rU^mE-^ef OA73$S 
-^8 1 t3>x>f-8 3<Z>-ffii:<Dffl|c:;*--f y^ia8&8 
4#&tte>4 v i5. aW0A*«E-^ n 0A**F8 2 

3 0-iifc0BK^Wy^-iaB8 5 
ttfcftS. =^t8 3Ote«^NM0S h7>^* 
^2^y-Mcgigg$n5. NMOSh^^JflO 
y-hiKW^tOffllc, ^-f 7^@B8 6^ta:ttf> 
ft5. 

[0 0 7 9] tf- Hf B *-K"Ctt, <y°?®&7 6 
RXf&6&*y£tiZ>. -tLT, ^^7^0887 5 XT/ 

8 5#*^$*i,5. rjxlcit), ah-M?nBffcjafffc 
tl x 3V7*yr7 3Xt/8 3l£W\ A#i8^7 2£.tf7 
2 *»5>©IEffiRT/a!ffiOA*«ffVi n ftT/-VintS<5 

MiS. 

[0 0 8 0] T KT?tt, y 7N3B&7 6 &TJ< 
8 6a^7$tv5. ZLXX-f 7^l§K7 4&r/8 4^ 
tf-^SftS. mid J; 9, 3 VrVIJ- 7 3 RV 8 3 leg 

»£tm^5:E«XT/i3»t§©A;ftmffiVi n &T/-v 
a^j«^ 1 4xr/i st>L>mj]£frz. 

[0 0 8 1] 4. 3y/<w-^wm2<ofii 

[0 0 8 2] bZ*>i\ *-hHn*—\tkT>-?*- 

^ /< y 7 / << xtm&i- 5 w J: & h 5 . 
[o o 8 3] *--c, H8ic^l-J:$t, y7ri/y^ 



(ID 

[0 0 8 4] o£»J, ^5©^T{i, *— l»ifn*— K 
A^®EV in SrA^UT = yT>-r5 3{CS9L 

y^SEVref ©^rSrA^JfCa^x^g 3KS8W 
5. 

io [00 8 5] Z<»&£, Hfn'*-Ktt, B8AK: 

ft, »K 7-KN2tti?n u^a-ift;*,. 

rcowtc, xJiy?®U9 4&*y£i\ % AAW?9i 

9 3 Idtt, !)7 7 l^y^SEV re f )4S#ffl£ix5. 

[00 8 6] ry?*- KT-tt, H8 b ic^i-j: 5 
x-<yf-[S}K9 6iS*7$*tS. *LT, yf-WSk 
9 5#*>£ti, ATJffi^ 9 2^t>©A73«JEV in aSA 
J*j£ft5. B9AIC*1-J:$lC, Mfn*-K0>|BJ 
20 3^>f-5 3ty 77^V*fjE\i-ef Mfi*S 
*vCV>5cDT-, 7^7*^— KWIBJC^W yf-EB9 5£ 
*yftb, =JVr^f-9 3lc»S(^^TV^y7rV 
v*«EV re f i, A^*^ 2 a»t>©A77SJ£V in i: 
<0M*E^i|*ill9 7-CHWS4XT, ffl7J£;ft5„ 

[0 0 8 7] rrT, *—M?n*- KOfctMWL 
y 7 7 U-X**BE V ref = ^7 Vf- 9 3 CD 

UT*J<t, HffiS9 7^P>(4, !)7r^tEV 
m ref fcA*«EViufc©*«EBisadHLTiaA*h«rt 

[0 0 8 8] B9tt, i©£5t*-b*n|(|^T?y7 
7 wy^«ffiSrA^1"5 <t 5 lcUfc#^<0»^S:IftK1- 

[0 0 8 9] S8lw^1-J:5lw, ^^3'T N lsIK9 4^«: 

ny^CK2i5^$H5. ^'f 77^13819 6 litt, 

40 91^(47 7^7 0 y 7 CK_LATiS^*Jx5. 

[0 0 9 0] y7rV>^tEV ref -C*- f-tfagjf^ 
Srff'ipfcft, @9A&tf09C»c^-rj;5fc, *4 7 
^IhISI 9 4 V/*7i"5 7 B 7 7 C K 1 b , h 

■^a!i^ff7fc*»c^w 7^0859 6 **y/*y-t 
5^ns;7CK_AZttH1=ii:*5 <> TV7**-KTA 
*J«JEV in SrA7Jl-5fcit>, H9 Bfc*i"J: 7n 
5-?CK2«, 7ny7CKlS.TJfCK_AZii£l8i: 
45. -tUT, S 9 DlC^-f7 7^7 7 CK_L A 
T#n-V</H;:fc5t# |C, *M»9 7©tH**?7 

so ^9 gicyy^^nSo 
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10 0 9 1] y^rw^mE^ef icttux 

A*«ffiv iB #H 9 Gfc^l-i b tm<t L"CVS ft 
S. 

[0 0 9 2] ^^CK_AZJWWi4SS 

ic teassq 7<nn\+i<ns — KNznw^ui.* 
roj U"</nc^9, z<om, A^ig^-9 7 

r V'^^UEVref iSa^x^f-g 3l-SaJH5. * 

Kt£»), s9EioT%i-i?^ mm*B 7 omti 

©/-KN2OW'<;l'v 0 bli > !)7rl'^tEV r ef 
tA^«EV in i:cDMmEt*5„ Cl©i#fI3S9 7<o& 

2l©/-KN2Z>W</Wv 0 btt, 7'/f^ny^CK_ 
LATiSn-i^-</Hw^5^xf ' ^^7 5-^9 9ICS 
Oiiift, 7 7^99^14, @9FJo^1-iJb^^ ef 

[0 0 9 3] r©«fc5IC, r^Tti, ;i— hifn^- 

7V^fEV ref Sray^^tg 3l£^;fgU 7X7" 
*— F"C, =V7^-79 3lcga$^T^5!;77t^> 
*«ffV ref tA^ffi^9 2i^<DA7J«£EV in f:cO^ 
m£«rit4I3g9 7T*Hli1-'5«fc5lwLT, 7n;^fc|;: 

[0 0 9 4] :©J:5^3Wtl/-?mt5fc»© 

SI Oil, BJll^LfcgSitttgSffc^ 

[0 0 9 5] ^-Mfc^-K^ny* 
HtfTbfcV^-fSt, A7J®EiS^n 3 '>irS(-*-/VK 

B 1 0 JHHiWUJ^ffiaiC, h7 
7 * KIHK 1 0 1 SrKft 5 J: 5 LTV > 5. 
[0 0 9 6] t*t>*>, NMOS h7>"^**9©y- 

m^«^14t»^7^>4i:orai^ 
aVTViM 0 3^Rl7bn-5. NMOS h 7>V*9 
1 0<Dy-^ttll^«g^l 5 t(D^lC. *W 77^811 
0 4iSStt?,H5i:*IC, Htf7«*l Shmm>(>A 
k OWK, a xfvf 10 5 iSKtt f>n5. 
[0 0 9 7] *-f77 % ®igl0 2£tfl0 4tt, ^nj- 
^SC, *>-$il,5. *^77NeJKl 0 2X^10 4*5 
^VcFftSi, y-^7^-n7h7Vv 5 ^^9S.Utl 0 
oy-^i^Offl^^zi^yf-i o 35.1/1 0 5IC* 

[0 0 9 8] wOi5^h77^*-/vKlHlKl Olt 
[0 0 9 9] fcfc, h^y^fc-A'HBBl 0 lSr^lt 



(12) 

22 

5. 

[oioo] r^w^-^wtfct/Sr&^j&g 
T-t 3 ,1:51c, El l ICtM"* 5 lc, gg© (rofclT- 
«:2 o<0) y-X7^-n!7@K?rK(t, *y-^7*n 
7®%\CMLT, hfytX-Arm&l 0 1 A. 10 

[oioi] oil), roi p cbsw-t^t'i; 

[0 10 2] tri?, E 1 1 ic^tJ: 5 ic, Sjftoy- 

^7*a!7[5IgS^(t^ =§-y-^7^n^*@J^{c#L 
T, A- KEIffi 101A, 1 0 1 B&gm, 

S-t^^v^sfr-zuKlHlKl 0 1A, 101B1C, * 
V7*!J>'^7n ? /7<Dl/2(0^S:T% ZVlC&ft© 

[oio3] 5. &m 

20 r(Oj;5(c, NMOS F 7 l&Xf2frt>t£Zm 
Wint. tt*><y7ria**1MW-5NMOS7*a!7 
h7^**9atfl 0i<D|giC, NMOSh7V-^ 
* 1 6£.tfl 7, ay^yiM 8, «8HBE1 9,2 0, 
2 1, 2 2A»P>^50TAlHlKlrSlt, r.OOTASK 

ici?>, FT^v^i&o^oy-h • kw^m© 

**C(aK»i5««K:»L<» -to^ftisSStift*. 

U ioHflW«lcJ:9 h^^^^l 
XU«2<07'-h • KW>IS©^Jtlcafc*v5SiftJDS=*-Y 

[0 10 4] rciJfclHMMHKrttofcflfcLT, 
=> y /•? v- - o i 5 ^ a >x 9 ££o ft: A/ 

iaj^tf, #M&i^««LAN©«t5{i, ii5^$ESrft5 
[0 10 5] £fc, i^O^Ttt, CMOSflJ^tLT 

[0 106] 

[|6W<oa*] roJWJtiWf, NMOSh7^'^ 
tfrbftZmMk, ffl^777BKSr««-r5NM 
O S 7^- n 9 y 7 Vv 5 ^ 9 k ©RICO T ASBSrKfr, 
rroOTAEISSici.tD, m&Mco h 7 <r>V-Y 

so *fco h^v^^oy-h • Ki"fy|B]©S*^8Eiv5 
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Ioi0 7] *fc, z<om\ziiitt, :©i5WJ 
l0E©ffi¥£&9i] 

[a i ] z<omm% ztuzmm&<o-m<»mt 

0"Cfc5. 

[S3] rosnKM^ttfelHWIIMo-lloftil 

IBS 4] £©«9Jfl^*;ft.*:A/D 3 >>*-*©-» ft 
©8iffi0-?fc5„ 

[E3 5] rosmffiUiUfca^u-^o-flio^ 

[061 w©»W*safl$Jxfc3W-<u--^©-WwSi 

IB 7] ro»fl*a«Sivfc3>'/<u-^o-«©« 
&0Tfc5. 



1091 r©35W#a££ftfc3yxu-^©te©0i© 

©S&RB-?*>5. 

[011] iOJMiaqWISlxfca^u— ^©3EKitt 
©0!©8&RH?fc3. 

[012] **©3V/<l^*©ttWfcflV*S*«H* 
10 0T?fc<5. 

[0i3i f^©a://<u-*©w&fcJiv*5fMiEK 

0-?Sj5. 

[014] fle*©3yxv-^©jRw©-^©aaa-e 

[015] tt*©3y/<i^©RH©-«0>fW!fcfl 
Ift*©!ftWl 

1, 2 • • -llftjttS:**1-5NMOS Wsi?**, 
9, 1 0 • • • y-^7tn!?^t5NMOS h7 
a> y-^^, 16, 1 7 • • • OTAH***Mrt-5NM 
OSh7^?, 1 8 • • • aVfyf, 1 9, 2 
0, 2 1, 22- • • OTAIelKSr#^i-5a« 



[01] 



[02] 



[03] 



I 



IB — 20 



16 



t— Cn-14 





[05] 



r T 

B 



C^AZ 



O^fl | 


30 


60 




















CK.AZ 





so 



[07] 



72-^0 
81 




4/ 3 d/ 9 <r <p <r 



20 



-O — 14 



n §3 2001 -1 896 33 (P2001 - 1 89633A) 





ft 53 2001 -1 89633 (P2001 -1 89633A) 



IH10] 



11 



10 , 



W V 76 _ 7 



4- 



<v 3 <i/ ie dr of 



101 



104 - 



103- 



-15 
-14 



111] 



71 
72- 
81 



<3T (ST 



Vta 85 



OA 



10A 



■ IBB ISA 14B l«* 



3* 



114] 



222^ 0 — * * 



203 



204 



215 



WW 



*o ^ dr tf<f 



-O— Z24 



211 



f$S2001-189633 (P2001 -1 89633A) 



F 9 -J* (##) 5J022 AA06 RA01 BA05 BA06 BA08 
CB01 CD03 CD04 CE08 CF01 
(T02 

5J039 DD03 KK04 KK11 KK16 KK18 
KK28 8X31 MM03 MM04 NN03 

5J066 AA01 AA12 CA35 CA37 CA62 
CA65 CA88 FA04 HA10 HA17 
HA29 HA31 HA38 KAOO KA01 
KA03 KA05 KA07 KA17 KA18 
KA19 KA33 KA56 MA01 MA02 
MA13 MA21 NDOl ND12 ND22 
ND23 PD02 SAOO TAOl TA06 

5J091 AA01 AA12 CA35 CA37 CA62 
CA65 CA88 FA04 HAIO HA17 
HA29 HA31 HA38 KAOO KAOl 
KA03 KA05 KA07 KA17 KA18 
KA19 KA33 KA56 MAOl MA02 
MA13 MA21 SAOO TAOl TA06 



